The skill set of the transfusion practitioner predominantly focuses on staff and patient education, adverse events, transfusion governance and monitoring of transfusion practices within organizations, to ensure current clinical practices align with state, national, and international guidelines and standards (Transfus Med Rev, 2015, 29, 138-44). The transfusion practitioner (TP) working in a multidisciplinary setting has a unique position, mostly within the health service setting, to play an important role in integrating transfusion planning during the developing and implementing of local, regional and national disaster plans. This review article reflects the role of the TP in recent and potential role they could play in planning for possible future major events.
Background
Disasters can be natural or man-made, internal or external, and can occur at any time. While most people may think of a disaster as something large occurring outside the health service, some disasters are small and occur within the local health service, such as failure of information technology (IT) systems. All healthcare providers must have a plan for unexpected events, including pathology services and the provision of blood and blood products that may be required during and in the aftermath of these unexpected events or disasters. These plans should ensure that appropriate blood components can be administered in a timely and safe manner to patients. The unique knowledge of the TP of the transfusion chain and their position within the healthcare organization can provide that.
General disaster planning
Disaster planning for events that could influence the blood supply is undertaken at the highest level of government, as well as within individual laboratories or health service level. Planning for disasters involves a coordinated, multidisciplinary approach to define and document the specific tasks and responsibilities required to deal with these situations. Including the transfusion practitioner (TP), with their expert knowledge of the transfusion chain, the requirements for safe transfusion and links with other departments and services can provide valuable input during planning, implementation, education, testing and review of disaster plans. The TP can act as an advocate for the pathology service and for the safety of the blood supply chain, including things that could affect blood product administration.
Given recent world events that have invoked the implementation of disaster plans, the International Society of Blood Transfusion (ISBT), Transfusion Practitioner Steering committee felt that it would be timely to describe the important role that TPs have performed in some settings, or could play in the development and implementation of disaster plans, with the primary focus in the health service setting, integrating the transfusion plan within the local plan. While there is literature about the role of nurses in disaster management, there is currently no literature specifically addressing the important role that the TP can play in this area and the authors feel it is important to document and share how they have, and others can be involved in the preparation of these plans. The authors bring experience from four different countries; they all have been involved in some way in the preparation, operation and review of disaster plans, especially the transfusion-related aspects.
Aim
To describe the role that TPs have (in some settings) or could undertake with the multidisciplinary/multimodal team planning for implementing (including education), testing and reviewing disaster plans. The focus of the TP is on the transfusion part of disaster plan, and even though the role of a TP varies between hospitals and countries they share a unique combination of skills, knowledge and connections.
The transfusion practitioner role
The term TP is used internationally to describe the many and varied roles and activities undertaken by a range of healthcare professionals in the areas of transfusion and patient blood management (PBM). A recent enquiry by the ISBT Transfusion Practitioner Steering committee discovered more than 30 terms used across five countries to describe the work of a TP [1] .
The scope of the TP role encompasses clinical and laboratory practice. It includes promoting safe and appropriate use of blood, coordination, management, investigation and reporting of adverse events, reactions and near-miss events and development of policies and procedures. The TP also acts as a source of information, providing education for patients and healthcare workers, and is the driving force behind changes in transfusion practice, big or small such as the implementation of electronic blood tracking and e-learning programs for clinical staff at the health service level, working with a ward or department to improve consent to transfusion or implement a singleunit policy [1] .
The TP understands the entire transfusion chain. Their connection with the transfusion laboratory, clinicians, as well as links to other health services, the local blood supplier and in some instances government departments make them uniquely placed to assist in disaster planning. This knowledge and understanding gives the TP the opportunity to play an important role in planning, testing, communicating and evaluating disaster plans, with a focus on the provision of blood products and patient safety.
The specific roles, responsibilities and scope of the TP are varied depending on their background, that is nurse, scientist or medical officer, and the organizational structure of the site in which they work [2] .
As a result, the different skill sets may lead to different parts of the disaster plan being led by the TP, whether working more closely on the laboratory provision of blood, considering the clinical requirements for blood transfusion or being part of the roll-out team for clinical staff training, and within this the level of responsibility may differ. However, regardless of the level of responsibility and clinical background, all TPs have the core skill set of being able to communicate effectively and work as part of the multidisciplinary team, which is critical to be part of the disaster planning process [3] .
Disaster plans
Disaster plans can be classified into national (usually government), local (health service or organization) and transfusion planning. National planning is high level, and it is unlikely that a TP will have direct input into a national plan. The national plan will set a standard for a coordinated response both for the blood supplier and health services, and all local/transfusion plans should link with this national plan, as shown in Fig. 1 .
In the author's countries, local health services are required to have a disaster plan. While not all health services will be trauma centres, or even have an emergency department, they should have plans in place and be prepared for an influx of patients who may be the walking wounded who turn up to the nearest health service, or overflow from other health services with emergency departments.
Consideration of lack of blood supply for any reason also needs to be included; the expectations of the transfusion laboratory need to be realistic. In areas where blood supply is sufficient and reliable, it is sometimes assumed blood will always be available as needed. While previous experience of disasters has shown that the need for blood products does not generally exceed supply [4] , if there are barriers to receiving blood from the supplier, a health service may need to deal with a limited inventory. At the local health service level, the plan must work 24 h a day and must be process/role driven and not person dependent. The plan should work no matter who is available to activate and manage it. Disaster plans will often involve different steps such as the alerting, activating, operation, escalation and de-escalation, and standdown phases. In addition, there should be the opportunity for review and maintenance after it has been activated and used, as well as training exercises to test the plan in a coordinated way.
Role of transfusion practitioner in disaster plans
While the TP may not be involved with all the steps in the plan, their knowledge of the whole transfusion chain makes the TP a valuable subject matter expert for local disaster planning and education. The TP has the knowledge, skills and understanding of the local network to ensure the appropriate teams are involved in the development of these plans, and the plan is communicated to the right people to ensure it is used appropriately.
Planning
In the planning phase, the TP can ensure the right people are included, for example transfusion laboratory team, to ensure the plan appropriately includes the availability of blood and processes for location access. The TP will not be able to make the final decisions on many of the planning steps; however, the TP can highlight, advocate for, and provide valuable insight and information about important and mandatory patient safety issues (guidelines/standards) required in any setting such as patient identification, logistics (movement/storage/handling) and communication channels.
One of the areas of safety that can be problematic in a disaster where there are large numbers of casualties is patient identification, particularly when dealing with unconscious patients. The TP can advocate for procedures that provide safe and reliable temporary identification of casualties, which minimizes the risk of patient misidentification. Positive patient identification is an essential safety step when taking samples for preparation for transfusion and before the start of a transfusion and ensuring this happens is the core business of a TP. Incorrect identification can lead to serious adverse events or possibly death due to transfusion.
As noted in previous world disasters, although there is not a large requirement for blood, the community often see blood donation as a useful way of helping [5, 6] . The TP may be the person within the health service who is seen as a resource for enquiries about blood donation and has a role in managing the expectations of the public in regard to this.
Alerting and Activating
One of the important steps at the beginning is that all areas, including the transfusion laboratory, should be alerted to the activation of a disaster plan. Plans should include who will be alerted, how communication will occur and what information is necessary for the transfusion laboratory. It is necessary to define the needs of the laboratory and responsibilities for laboratory staff in case of a disaster. All staff need to be aware of the disaster plan, and if other laboratory staff are unavailable, they need to be able to continue the work to the best of their abilities.
The TP will be aware of the availability of other testing modalities, such as viscoelastic near-patient testing, bedside cross matching (where used), and how this may affect the demand for blood products. Communication with the transfusion laboratory to ensure they are aware of the casualties attending and the need for blood products is important. Both the laboratory and clinical areas should agree on any emergency procedures that will be National planning used to order blood products for patients without any identification, and unknown blood type. The TP can assist to ensure these procedures are safe and known by all affected staff.
In cases of the health service receiving mass casualties, the need for blood and blood products may increase. If necessary, the transfusion laboratory will have to call for more laboratory workers and coordinate the delivery of additional blood stock to fulfil the need for extra blood products. The health service disaster manager should communicate regularly with the transfusion laboratory so they can optimize their blood stock inventory in line with activity. Plans should include blood supply problems, for example a blockage to the main route between the blood supplier and the transfusion laboratory, or reduced availability of blood or blood products. In some settings, the TP may also have the ability to develop relationships with other health services so that a network to share products during a disaster can be established, where delivery from the blood service is either difficult or not available.
Operation
Once a disaster plan is activated, the transfusion plan should run without the input of the TP. It should work regardless of time of day or staffing levels. If the TP is available, they might help out an extremely busy transfusion laboratory, consulting with clinical staff, managing phone calls, coordinating paper work, managing stock in the emergency department or anything the TP is qualified for.
Processes for blood provision and administration should not be very different to usual processes. If processes change significantly during disasters, then the staff are more likely to make mistakes. If urgent procedures to order or administer blood transfusions are not known by the transfusion laboratory, nurses or medical staff, this could create chaos and increased patient risk. During and after the event, the TP may need to discuss and rectify problems contributed to by the unknown procedures. It is therefore imperative that the disaster plan is part of the laboratory quality management system, and the laboratory operating procedures for these events are accessible to all the relevant staff at the time.
Systems for the activation of massive transfusion protocols (MTPs) should be well known within the health service but may need to be varied to accommodate a number of patients arriving together. The TP may be able to assist in ensuring that if MTPs are used, they are used effectively and communication is appropriate.
Communication between the transfusion laboratory and clinical areas is important during the operational phase of the plan. With large numbers of patients moving through the health service, it is important the transfusion laboratory knows where to send blood and blood products. Patients may quickly move from the emergency department to the operating suite, and then to the intensive care unit or wards. Throughout these moves, the patient may require blood, and if the laboratory is unaware of the movement of patients, blood can be sent to the wrong area leading to delays in treatment or waste of product.
Communication with other areas of the health service, not directly affected by the disaster, may also be an important part of the TP role. The TP may be able to ensure that transfusions that can wait until after the disaster has been dealt with are held off until the pathology service is back to routine work, avoiding unnecessary phone calls and workload for the laboratory.
Simulation testing
Disasters are not routine in most health services. Planning is only a part of the process; testing the plan is very valuable. Running a simulation can be a good way to test both the plan and staff understanding of requirements. It is an important education tool for all staff involved. Ideally, simulation would involve all associated staff (nursing/laboratory/medical) to play out and test scenarios. Simulation of a possible disaster should be part of training for all new staff and retraining should occur regularly [7, 8] . Any updates need to be shared and as many different staff as possible should be involved in any simulations that occur. The TP will be able to ensure that things that are an absolute requirement when it comes to transfusion and safety are not overlooked, for example correct patient identification and other mandatory patient safety issues regarding transfusion and emergency issue of blood. The training should include what to do when there is limited availability of blood stocks (particularly O negative RBC stock), all the logistic and communication channels used in case of a disaster and link with the massive transfusion protocol [9] . The TP can help ensure that any training exercises for disasters include the laboratory in a meaningful way and can assist staff to understand the outcomes of these sessions and address any issues that might arise.
De-escalation and stand-down
While the health service might be de-escalating the disaster plan after a couple of hours or days, the transfusion laboratory may still be working hard to provide blood products to patients. Just because no more casualties are arriving, does not mean the situation is over for all areas. Once the initial onslaught is over, the transfusion laboratory is often still playing catch up with the patients already in the health service whose operations or transfusions were possibly postponed during the activation of the disaster plan. Although the health service may have all the casualties it is going to receive, treatment may be ongoing, including blood product support. Following the London bombings (7 July 2005) and the Brussels attacks (March 2016), the highest daily transfusion occurred on the first day of the attacks, but transfusions for the treatment of casualties continued for many more months [6, 10] .
In the transfusion laboratory, de-escalation means a time to check all paperwork, restock blood products and reagents and go back to the routine workload. The TP if on site during the activation can make sure that all areas, including the laboratory, know when the health service is ready to stand-down, so they know if the workload is likely to decrease and they can go back to normal routine. The laboratory may continue to have extra workload to tidy up after the event, especially when ongoing support is needed for some of the disaster patients while routine workload starts up again.
Some events may have ongoing effects on both the laboratory and health service as a whole. Disasters such as earthquakes and hurricanes may affect the health service by an increased activity related to the number of emergency presentations, and then later as staff are dealing with their own issues of grief, injury or loss of home, the workforce may not be available to operate the service. Blood may be less available as donation is not a priority for people dealing with huge losses, or the facilities needed to supply blood may have been damaged. Plans for managing in these situations may not be adequate in many plans, but need to be considered.
Debriefing
It is important there is a process in place to support all staff who may be affected by the disaster event [11, 12] . All areas need to be included in any debriefing and incident review as this is a learning experience for all. The debriefing should review the entire incident, examining how the health service and the transfusion laboratory responded. The TP can provide insight into transfusion and patient safety issues during the disaster, how they were supposed to work, and if they did not, why this might be. Afterwards, the TP can help to alter plans to address these issues, and/or provide education to staff if required. The requirements for traceability and haemovigilance, regardless of the situation, can be planned and managed by the TP after the incident.
Review
It is important to review the plans frequently with all persons concerned to ensure expectations of the transfusion laboratory are realistic. Blood is not an unlimited resource. Review and planning will make sure the plan runs as smoothly as possible with or without the TP.
After review of the Bourke Street incident (Melbourne, Australia 2017), where six people were killed, and more than 30 people injured, communication was highlighted as one of the biggest issues during the disaster. Real-time updates during the incident were not centrally communicated, activation of the disaster plan did not include the laboratory in several health services, and communication with the Blood Service was problematic, as other health services not impacted by the event were continuing to request routine products. There was a lack of inventory transparency between transfusion laboratory and the blood service [13] . The TP along with the disaster planning/review team can enhance the disaster plans taking issues such as these into consideration.
The casualties admitted to a health service after a disaster often receive a temporary identification, for example PATIENT-X, or a consecutive number. When the patient is later registered under their true name, this could evoke problems for the administration of blood product (blood order on the temporary name and blood administration on the true name). Electronic administration procedures cannot be used due to the mismatch in identity, so administration using manual checking procedure should be used. Possibly, the admission policy of the health service of unconsciousness persons coming from a disaster should be changed to avoid such problems.
Regular review ensures the plan is up to date and reflects current national and local policies as well as the latest evidence regarding resuscitation and the role of blood and blood products in this.
Summary/Conclusion
Transfusion Practitioners have a role in planning for disasters. The TP has many skills that are valuable in the development of a disaster plan, in particular in relation to blood provision and safe use during a disaster. TP's have the knowledge, skills and links to bring together the people and information required to make a disaster plan work in practice. The TP can also play a key role in collecting information to evaluate disaster plans in collaboration with the broader multidisciplinary team, to ensure safe and appropriate use of the available blood supply during these times. The TP is a valuable resource for assessing the plan in action, either in a real situation or as a simulation. The TP can advocate that simulation is adequate to test both the emergency response of the health service as well as the laboratory and assist in making appropriate changes as needed.
Not all disasters will be external, and we need to be prepared for the disaster that affects the entire health service and the ones that essentially affect only the blood supply. The health service needs to be able to respond appropriately in both circumstances.
The TP's goal is to focus on the logistics, safety and appropriate use of blood and blood products in the event of a disaster. They may not necessarily have a 'hands on' role during the event but will be a useful resource when assessing the effect of the event on the laboratory and when reviewing how the plan worked in action. The TP is able to work with others to review and improve the plan to ensure the most effective communication strategies and safety of the patient during these events.
Transfusion practitioner's should receive training and education. General disaster education, theoretical and practical training during the implementation and review phase and must be encouraged to share this knowledge with other TP's.
